Résumé. 2014 Abstract. 2014 A method for obtaining the optical constants by employing the correlation between the characteristic electron energy absorption spectrum of a substance with its optical properties is described. This method is applied to a study of the optical properties in the far ultraviolet of aluminum, a metal, and of polystyrene, an organic compound. The information that is derived by this method lends itself to a study of the optical oscillator strengths.
We present here a procedure for determining the optical properties of materials in the far ultraviolet by use of data obtained from the energy absorption spectrum of electrons scattered from these materials. We discuss the optical properties, in terms of the frequency dependent complex dielectric constant, of aluminum in the photon energy range of 12 to 17 eV and of polystyrene in the photon energy range from 5 to 30 eV.
The optical constants of aluminum from 2 500 A to 6 500 A have been published by Haas and Waylonis [1] . These data were analyzed in terms of the Drude free electron gas model [2] where the parameters N, the density of free electrons and r, the relaxation time were determined to be 2.4 electrons per atom and 1.2 X 10-15 sec, respectively. These parameters were shown to describe the optical properties of aluminium for the range 2 500 to 5 u. We now also find that the same two-.
parameter model gives a fairly adequate description of the optical properties in the far ultraviolet.
In electron energy absorption experiments, a beam of electrons with a well defined energy is incident upon a thin film specimen of the material to be studied. The energies of the transmitted electrons are determined, and it is found that the energy loss spectrum is a characteristic of the material being investigated [3] . by [2, 3, 7] .
where e*(E) is the complex conjugate of the energy (frequency) dependent complex dielectric constant. We obtain from the experimental data by using eq. (3) the imaginary part of the reciprocal of e*(E), and the real part of the reciprocal of e*(E) is obtained by employing the Kronig-Kramers dispersion relations [8] . This procedure may be utilized provided that the functional behavior of Im(l/e*) is not too pathological, an assumption which we can reasonably make because of causality requirements [9] . In figure 1 we display the characteristic electron energy absorption spectrum of aluminum in the forward direction [10] which was taken on a film of about 800 A thickness by an improved version of the electron spectrometer described by Marton and Simpson [11] . Note In figure 2 we show an expanded version to the major absorption peak. In order to check consistency, we folded the derived P(E) with experimentally determined energy distribution of the incident beam. The convolutions of the first and second approximations to P(E) with lo(E), and the experimentally obtained loss curve is also shown in figure 2 for comparison. We retained both approximations to the unfolding of P(E) because, as we mentioned earlier, we cannot readily determine if the higher approximations will give results better than the first. We see that they both follow the original experimental curve reasonably well. The differences of the derived data curves from the original data give us an estimate of the uncertainties in the final results. In fact, because io(E) is so narrow, we can obtain significantly informative results from the zeroth order approximation. Some of the difficulties are not entirely due to the numerical procedures but arise from our inability to read the experimental values in the wings to an accuracy better than 10 % and in some cases in the region where the curves are very close to the background even 20 % might be an optimistic estimate.
The optical constants are displayed in figure 3 .
The values have, been obtained by invoking the sum rule to normalize the intensity of the absorption curve [12] , that is A being Planck's constant divided by 21t and co2=:z 47rNe-/m*, cop is the free electron plasma frequency and was approximated by taking it equal to the frequency of the major electron energy absorption peak [13] . For [14] and also Hunter [15] are also included for comparison in figure 3 .
In some cases, the total oscillator strength expressed by the sum rule (eq. (4) [17] . Note the behavior of the real part of the dielectric constant in the region of 5 to 8 eV. Since its magnitude becomes quite small and changes sign in this region, we might expect that the material will exhibit reflectivity maxima in this region, This possibility was suggested to Hunter and he found reflection maxima as predicted [18] . Thus Abstract. 2014 A brief description is given of the preparation of thin films, and of the methods used for their measurement (spectrophotometry, phase-changes, X-rays and electron-microscopy).
Optical constants of palladium are given in the spectral region between 2 000 and 25 000 Å and these are discussed. 
